Steady-state fluorescence and molecular-modeling studies of tomaymycin-DNA adducts.
The interaction of tomaymycin and 8-O-methyltomaymycin with calf thymus DNA was studied by steady-state fluorescence techniques. The 8-phenolic proton of tomaymycin has a pK = 8.0, and the phenolate anion is essentially nonfluorescent. However, the fluorescence of the DNA adduct does not decrease until pH greater than 10.5, when the DNA double helix denatures. Acrylamide quenches the fluorescence of the free antibiotic with a quenching rate constant kq = 7 x 10(9) M-1 s-1. In DNA adducts, the quenching rate constant is reduced about 50-fold, indicating that the aromatic ring of the drug is shielded from the solvent. The four possible binding modes of the antibiotics were modeled on a 6-mer duplex by molecular mechanics calculations in the absence and presence of water and counterions. The modeling studies show that the antibiotic is buried in the minor groove in all binding modes, with the 8-substituent pointing away from the DNA core. Three or five waters are displaced from the minor groove, depending on the orientation of the drug on the DNA.